Comparison in phase noise level between the pervious thresholding method and the proposed cross-correlation method The phase noise levels of the two methods were quantified by acquiring 4k A-lines per B-scan and 20 B-scans per image depth to assess the effects of image depth. For each depth, the phase noise Δϕ
Comparison in phase noise level between the pervious thresholding method and the proposed cross-correlation method The phase noise levels of the two methods were quantified by acquiring 4k A-lines per B-scan and 20 B-scans per image depth to assess the effects of image depth. For each depth, the phase noise Δϕ was expressed as the standard deviation of the phase differences across 4k A-lines, and the mean phase noise ( ̅̅̅̅ ) is obtained by averaging across B-scans. Figs.s1(a-b) show the snapshots of the overlapped interferograms from 1k successive A-scans before and after phase correction using the previous method. Figs.s1(c-d) show the corresponding results using our cross-correlation method. The previous method ( Fig.s1(b) ) improves the phase stability of the original interferogram ( Fig.s1(a) ) by setting a threshold, e.g., at a saturation level at ~65535/2, but the phase errors after correction are noticeable.
As the arrow in Fig.s1 (b) points out, likely due to ambiguity for locking the rising edge, thresholding does not provide a clean cut and thus degrades the accuracy of phase correction. The new method shows drastically enhanced performance to realign the interference fringes ( Fig.s1(d) ), due to the tact that cross-correlation takes the entire FBG band (n=30-50 points) into consideration instead of one spot at the rising edge and is thus less vulnerable to random phase variation. 
Supplementary II:
Comparison in flow sensitivity and noise background using flow phantom A flow phantom study (a microvascular flow phantom using 0.5% intralipid in a 280µm ID micro tubing) was performed to compare the flow sensitivity and noise background between the two methods. Tests were performed at flow rates of vp=0, 1.91, and 3.82 mm/s, which were controlled by a high-precision syringe pump. The SS-ODT images were obtained using two setups, i.e., FBG in reference arm for the thresholding method and FBG in the input arm for the cross-correlation method.
In Figs.s2, and lower (e-h) panels are the flow maps obtained by cross-correlation method and the previous method, respectively. Their flow velocity profiles in horizontal f(x) direction are plotted in panels (a'-d') and (e'-h'). At vp=0 mm/s, the minimally detectable flows (i.e., flow noise floors) quantified by the cross-correlation method and by the previous thresholding method were 268µm/s and 421µm/s, respectively, as indicated by the dashed green lines in panels (a', e'). As the flow rate increases, both methods started to show a parabolic flow distribution. However, due to background flow noise, the previous method presented lower flow contrast and more distorted 
